Effects of recombinant human superoxide dismutase on tumor necrosis factor-induced lung injury in awake sheep.
Tumor necrosis factor alpha (TNF) is a mediator of acute lung injury after endotoxemia, but the precise mechanism of TNF-induced lung injury remains unclear. To clarify the role of oxygen radicals, especially superoxide anion, in TNF-induced lung injury, we examined the effects of recombinant human superoxide dismutase (rhSOD; 4,200 U/mg) on lung physiological and biochemical changes after TNF infusion in awake sheep (n = 17). We prepared chronically instrumented sheep for lung lymph collection and hemodynamic monitoring. Recombinant human TNF (3.5 micrograms/kg iv) induced a biphasic response in awake sheep. Pulmonary hypertension peaked within 15 min of initiation of TNF and remained elevated for 3 h, followed by increased lung vascular permeability. rhSOD attenuated the pulmonary hypertension in both early and late phases but caused no change in the timing or magnitude of lung fluid balance changes during the late phase. Thromboxane A2 (thromboxane B2) and prostacyclin (6-ketoprostaglandin F1 alpha) metabolite levels in plasma and lymph increased after the TNF infusion, and rhSOD attenuated these changes. The intravenous infusion of rhSOD resulted in the appearance of significant levels of SOD activity in both plasma and lung lymph before and after TNF infusion. These findings suggest that superoxide anion may be implicated in the pathogenesis of the pulmonary hypertension induced by TNF in sheep.